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The National interventional council of Cardiological Society of India has conventionally
been presenting the data on various forms of cardiac interventions performed in the
previous year at its annual meeting. Here we are reporting the data on coronary
interventions done in India during the year 2011.
Copyright ª 2013, Cardiological Society of India. All rights reserved.The coronary interventional registry established by the Na-
tional Interventional Council (NIC), Cardiological Society of
India (CSI) is responsible for the collection and analysis of
data on coronary interventions from various centers of the
country. Yearly data on coronary interventions in India are
published periodically and the last such report was pub-
lished in 2007.1 The prevalence of coronary artery disease
(CAD) is increasing in India and there is an exponential need
for interventional procedures. Across India, there is increase
in the number of diagnostic and interventional coronary
procedures, interventional centers offering percutaneous
coronary interventions (PCI), and interventional cardiolo-
gists. In such a scenario, a comprehensive evaluation of the
number, nature and distribution of interventional procedures
across the country is needed. Herein, we report the coronary
interventional data from various centers of India for the
year 2011.iology, All India Institute
ail.com (S. Mishra).
2013, Cardiological Socie1. Methods
For the year 2011, we used a more comprehensive performa
(Appendix 1) that not only captured the number and types of
interventions, but also tried to evaluate the prevailing practice
patterns in PCI. Such questions were related to primary PCI,
admission and discharge practices following PCI, preferable
hardware, balloons and stents, and outcomes data. The per-
formawaswidely circulated to all themembers of CSI andwas
available on the website of NIC. All the major centers were
contacted individually and the data was collected from as
many centers as possible. A representative of NIC was sent for
data collection and the number of centers submitting the data
was maximized. Out of the 625 active catheterization labora-
tory centers, data was submitted by 332 centers (53.1%). A
majority of high volume centers were included in the analysis
and thus, the captured data represents nearly 75e80% of totalof Medical Sciences, New Delhi, India.
ty of India. All rights reserved.
Fig. 1 e Number of coronary interventions and primary PCI
reported across the NIC registries.
Fig. 2 e The percentage distribution of centers according to
volume of PCI and their volume share of PCI.
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NIC in the previous years 2008e2011.2. Results
A total of 152,332 PCI procedures were performed in 332 cen-
ters. There is a 28.8% growth as compared to the data available
for the previous year (Fig. 1). The 332 centers had 471 cardiac
catheterization laboratories with an average of 1.42 labs per
centers. Twenty centers reported to have biplane catheteri-
zation laboratories and 80 centers had dedicated catheteri-
zation laboratories for specific interventions. Facilities for
intravascular ultrasound (IVUS), rotablation and fractional
flow reserve measurement were reported to be available in 75
(22.6%), 102 (30.7%) and 117 (35.2%) centers, respectively.
Out of the 152,332 PCI procedures captured in this registry,
13.6% was done in patients aged less than 40 years and 14.5%
was done in patients aged greater than 70 years. Nearly three-
fourth (74.1%) of patients undergoing the procedures are male
(Table 1). The indications for PCI included non-ST segment
elevation myocardial infarction (NSTEMI) or unstable angina
(31.8%), followed by ST segment elevation myocardial infarc-
tion (STEMI) (29.5%), primary PCI for STEMI (13.5%), chronic
stable angina (22.3%) and other indications including coronary
embolism, variant angina etc. (2.9%). Nearly 40% of in-
terventions were performed in the peri-STEMI setting. HalfTable 1 e Comparison of NIC registries.
Variable 2008
Number of participating centers 306
Number of PCI procedures reported 113,359
Proportion of PCI in the young (<40 years old) 9%
Proportion of PCI in the old (>70 years old) 13%
PCI in males 76%
PCI in females 24%
Total no. of primary PCI 10,465
Primary PCI as % of total PCI 9.23%(48.97%) of the diagnostic angiograms were done as day care
procedures and 49.2% centers reported to admitting patients
at least a day prior. More than a third (36.2%) of PCI were
discharged the next day.Most of the centers (93.4%) reportedly
re-used interventional catheters and only 22 centers do not
reuse any catheter, balloon or other material.
Out of the 332 centers participating in this registry, 101
(30.4%) centers were performing <200 PCI per year, while 7
(2.1%) centers were performing>2000 PCI per year (Fig. 2). The
number of centers performing 200e500, 501e1000, and
1001e2000 PCI per year were 120 (36.14%), 61 (18.37%) and 43
(12.95%), respectively. The volume of PCI done in centers
performing <200, 201e500, 501e1000, 1001e2000 and >2001
PCI per year was 5.6%, 22.7%, 25.6%, 29.9% and 16.1%,
respectively. Fifty high volume centers have done 40% of PCI
done in the country (Fig. 2).
A total of 193,728 stents have been deployed, out of which
156,919 (81.1%) constituted drug eluting stents (DES) (Fig. 3).
Nearly two-third of patients undergoing PCI had single vessel
disease (66.7%) and 30.5% had multi-vessel disease. Overall
multivessel PCI was done in 58,123 patients. Left anterior
descending artery (LAD) was the most commonly stented ar-
tery (49.1%). Nearly 32.5% of PCI were done through the radial
route. Among the complex PCI, left main stenting was re-
ported in 1867 patients (1.2% of PCI); 2-stent strategy for
bifurcation stenting in 6432 patients (4.2%), chronic total oc-
clusion in 3300 patients (2.2), and bypass graft interventions in
2972 patients (1.9%). Out of the 152,332 PCI procedures
captured in this registry, only balloon dilatation without stent
implantation was done in 5933 procedures (3.9%). Glycopro-
tein IIb/IIIa inhibitor was used in 46,717 procedures (30.7%)
and bivalirudin was used in 2065 procedures (1.4%). Femoral2009 2010 2011
158 251 332
67,371 117,420 152,332
10.15% 8.80% 13.57%
14.87% 11.04% 14.45%
78% 76.53% 74.06%
22% 23.47% 25.94%
5884 14,271 20,541
9.79% 12.15% 13.48%
Fig. 3 e Total number of stents and drug eluting stents
reported across the various NIC registries.
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(1.2%). The reported in-hospital mortality for the PCI was
0.92%.
A total of 20,541 primary PCI were reported and they
constituted 13.5% of all PCI. Out of the participating centers,
only 22 centers were not performing primary PCI. Primary PCI
was offered only during the working hours in 132 centers,
while 178 centers were offering primary PCI round the clock.
Nearly one-fifth (20.84%) of primary PCI utilized the radial
access. The mean of the door-to-balloon time reported by in-
dividual centerswas 48.4min (range 12e120min). Themean
door-to-balloon time during the off working hours was
74.14 min.3. Discussion
Coronary interventions in India are increasing exponentially
each year. The number of centers and number of procedures
have increased. Out of the estimated 600 active cath lab cen-
ters in India, 332 centers participated in this registry.Table 2 e Comparison of procedural details across NIC registri
Variable 2008
Total stents used 135,322
Drug eluting stents (DES) 69,211
DES usage (as % of total stents) 51.14%
Proportion of radial procedures 24%
Vessels treated
Single vessel
Multivessel
LMCA
Bypass graft
Vessel distribution
LAD
RCA
LCX
LMCA
Rotablator use 381
IVUS 141
Thrombus extraction Device 4764
Distal protection device e
In-hospital death 0.62%However, this registry included almost all the major centers
and hence likely to have captured four-fifth of the procedures.
Nearly 200,000 stents are implanted in 150,000 procedures.
Part of the increase is due tomore number of centers reporting
their data this year compared to previous years. Increased
prevalence of the entire spectrumof coronary artery disease is
a major contributor to the increased number. However, most
of the increase in invasive procedures is due to widespread
availability of PCI across the major cities of India and the
increased affordability of rising middle class of India. There is
a trend of smaller centers coming up across India andmedium
volume centers are moving upwards. Yet around 45% of total
procedures are performed by larger volume centers.
Over the years, more proportion of interventions are per-
formed in extreme age groups; younger <40 years and older
>70 years. The penetration of drug eluting stents has
increased in the last year, which now is more than 80%. It
could be due to availability of less costlier stents in themarket.
One interesting finding is that most of the coronary in-
terventions in India are in the context of ACS, particularly
around acute STEMI. Percentage of acute MI interventions has
marginally increased. The indication for PCI remains ACS
related in the majority. This may be due to the phase of
epidemiological transition in India, where ACS outnumber
chronic disease, relative lack and awareness of primary pre-
vention effects, and lack of widespread availability of diag-
nostic and interventional facilities. It may also be due to
prioritization of resources by the middle class.
On comparison of the NIC registry data over the past 4
years, there is an increase in the number of procedures,
number of primary PCI, proportion of PCI that are primary,
number of stents used, proportion of DES used, use of radial
approach, use of adjuvant devices like IVUS, rotablation,
thrombus extraction, and distal protection devices. All com-
plex procedures have increased including multivessel PCI, left
main PCI, and bypass graft PCI (Tables 1 and 2). Glycoprotein
IIb/IIIa use has decreased significantly. A rather concerning
aspect is the slight increase inmortality. However, thismay bees.
2009 2010 2011
65,163 146,719 193,728
41,301 90,926 156,919
63.38% 62.75% 81.1%
25.46% 22.89% 32.47%
73.61% 68.40% 66.70%
24.56% 29.41% 30.50%
0.74% 1.02% 1.24%
1.09% 1.17% 1.56%
49.86% 49.86% 49.06%
28.74% 28.54% 28.49%
20.76% 20.69% 21.47%
0.63% 0.88% 0.98%
150 480 498
52 552 590
2398 6562 7527
557 751 637
0.54% 0.61% 0.92%
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that more complex interventions were performed.4. Limitations
All the limitations of a retrospective survey are applicable for
this registry. However, the use of computerized pre-fabricated
databases in many large volume centers has enabled better
representative data, since these centers report the maximum
number of interventions. A web-based prospective individual
patient registry must be established that would enable easy,
authentic and regular data submission by the participating
centers.Considering thenumberofcomplexproceduresdone in
the country, such a registry even if restricted to selected cases
like leftmain, bifurcation etc., could be very important globally.
As earlier suggested, NIC needs to address the problems of data
collection by encouraging centers tomaintain prospective data
in electronic format in their centers, so that they can be uploa-
ded to NIC as andwhen required. Another limitation is that the
outcome of PCI is not reliable in such retrospective registries.5. Conclusions
Coronary interventions in India are increasing exponentially
each year. The number of centers offering PCI and number ofprocedures have increased. The number of primary PCI has
also increased and the penetration of drug eluting stents has
increased. More complex procedures and use of adjuvant
devices are reported this year.Conflicts of interest
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